CONTENT DELIVERY SERVER WITH FORMAT CONVERSION FUNCTION 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a network-based 
electronic data delivery system, and in particular to a technique 
5 of delivering contents for movies, television programs and the 
likes to users through a communication network. 

2. Description of the Related Art 

In recent years, attention is being given to an 
electronic movie-content delivery system, which delivers 

10 the movie content to film-distributing firms, movie theaters 
or home theaters through a communication network. There have 
been disclosed movie data delivery systems or electronic cinema 
systems in, for example, Japanese Patent Application Unexamined 
Publication Nos . 2002-118834 and 2002-171471. 

15 However, an environment where movie is screened varies 

from one theater to another. For example, different 
theaters may employ different projectors, different sound 
systems, and different screen reflection factors, or may have 
different acoustics and reverberation times. Accordingly, in 

20 order to screen the movie in best condition, it is necessary 
to convert the format of movie content to meet the environmental 
conditions of the theater. Further, movie content is not only 
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delivered to theaters but also stored into DVDs or videotapes 
to be sold or broadcast in television. In these cases, the 
format of movie content should be also converted to meet the media 
to be used. 

5 As describe above, to screen the movie in best condition, 

content providers or users are burdened with such format 
conversion, which needs significantly complicated and 
cumbersome operations . 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a content 
delivery server and content delivery method, allowing easy 
operations to meet various usage environments of content users . 

According to the present invention, a server for 
delivering a content to a plurality of users through a network, 
includes: a first memory for storing user information 
corresponding to each of the users, the user information 
indicating at least content replaying environment of the user; 
a second memory for storing a plurality of format conversion 
programs each corresponding to a plurality of predetermined 
content replaying environments; a format conversion selector 
for selecting a most suitable one from the format conversion 
programs based on the content replaying environment of the user, 
wherein the most suitable format conversion program provides 
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a format most suitable for the content replaying environment 
of the user; a format converter for converting the content into 
the format according to the most suitable format conversion 
program to produce a format-converted content for the user; 
5 and a transmitter for transmitting the format-converted content 
to the user through the network. 

The content replaying environment of the user may include 
a type of replaying equipment of the user. 

The content may be included in a content delivery request 

10 received from a content owner, wherein the content delivery 
request further includes delivery destination identifying each 
of the users. The server may further include a content storage 
section for storing the content received from the content owner . 

As an embodiment of the present invention, the content 

15 is a movie content, wherein the content replaying environment 
of the user includes screen information, projector information, 
and sound information, which identifies an environment of a movie 
theater of the user. 

As another aspect of the present invention, a server for 

20 delivering a content to a plurality of users through a network, 
includes: a first memory for storing user information 
corresponding to each of the users, the user information 
indicating at least content replaying environment of the user; 
a second memory for storing a plurality of format conversion 

25 programs each corresponding to a plurality of predetermined 
content replaying environments; a third memory for storing 
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correspondences between the users and the plurality of format 
conversion programs, wherein each of the correspondences is 
determined by selecting a most suitable one from the format 
conversion programs based on the content replaying environment 
5 of each of the users; a format converter for converting the 
content into the format according to a format conversion program 
which is determined by searching the third memory for a 
corresponding user, to produce a format-converted content for 
the user; and a transmitter for transmitting the 

10 format-converted content to the user through the network. 

According to the present invention, a method for 
delivering a content to a plurality of users through a network, 
includes the steps of: preparing a first memory storing user 
information corresponding to each of the users, the user 

15 information indicating at least content replaying environment 
of the user; preparing a second memory storing a plurality of 
format conversion programs each corresponding to a plurality 
of predetermined content replaying environments ; when a content 
delivery request identifying a user and a content is received 

20 from a content owner, searching the first memory for the user 
to find corresponding user information; selecting a most 
suitable one from the format conversion programs based on the 
content replaying environment included in the found user 
information, wherein the most suitable format conversion 

2 5 program provides a format most suitable for the content replaying 
environment of the user; converting the content into the format 
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according to the most suitable format conversion program to 
produce a format-converted content for the user; and delivering 
the format-converted content to the user through the network. 
As described above, the server converts the content to 
5 be delivered from the content owner to the content user into 
the format suitable for the user environment. Therefore, the 
optimum content format is automatically provided to the content 
user without burdening the content owner and the content user. 
In other words, the content owner can provide its own content 

10 to a plurality of content users without the need of converting 
the content to different formats each meeting the user 
environments or preparing a plurality of contents each having 
the different formats. By just registering user information 
into only the content providing server 10, the content user 

15 can obtain various content delivery services with most suitable 
format for the user's environment. There is no need of 
registering its own user information into each of the content 
owners . 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig . 1 is a block diagram showing a content delivery system 

employing a content delivery server according to an embodiment 
of the present invention; 
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Fig . 2 is a flowchart showing a user registration procedure 
of the content delivery server; 

Fig . 3A is a diagram showing an example of a user information 
entry screen displayed on a user terminal; 

Fig. 3B is a diagram showing the contents of a management 
database used in the content delivery server according to the 
embodiment ; 

Fig. 4 is a flowchart showing a format conversion program 
setting procedure of the content delivery server; 

Fig . 5 is a diagram showing a result of the format conversion 
program setting procedure; and 

Fig. 6 is a flowchart showing a content providing process 
of the content delivery server. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Content delivery system 

Referring to Fig. 1, a content delivery system includes 
a content providing server 10, a plurality of content-owner 
terminals 20, and a plurality of content-user terminals 30, 
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which are capable of communicating with each other through a 
communication network 40 such as the Internet. In this 
disclosure, the term "content" means electronic data of various 
kinds of content such as movie, television program, recorded 
5 event program, moving-picture or still-image data, and 

text-based or graphical information. In this embodiment, it 
is assumed that movie content is delivered to a content-user 
terminal 30, which may be provided in a movie theater. The 
term "movie content" means electronic data of a film movie, 
10 video data captured by a digital video camera, moving-picture 
data created by animation or computer-graphics software, and 
the like. 

The content providing server 10 is typically a Web server. 
The content providing server 10 is provided with a management 

15 database 101, a content storage device 102, a format converter 
103, and a communication controller 105, which are controlled 
by a program-controlled processor 104. 

The management database 101 stores user information of 
user's usage environments, format conversion programs for 

20 different usage conditions, and a correspondence table, which 
will be described later. The content storage device 102 may 
be a hard disk drive for storing content data (here, movie data) 
to be delivered. The content storage device 102 can be 
eliminated as described later. The content data is received 

25 from the content-owner terminal 20 through the network 40 . The 
format converter 103 uses a selected format conversion program 
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from the management database 101 toconvert the requested content 
data into a format suitable for the user's usage environment. 
As described later, the selected format conversion program is 
determined depending on user information registered in 
5 the management database 101 . Under the control of the processor 
104, the communication controller 105 allows content delivery 
to the content-user terminal 30 through the network 40. 

The processor 104 runs a control program to perform user 
information registration, format conversion, and content 

10 providing operation, which will be described later . Thecontent 
providing control program is stored in a ROM (not shown) in 
the content providing server 10. 

The content-owner terminal 20 may be a personal computer, 
which is managed by a content owner such as a movie producer 

15 or the like. The content-user terminal 30 may be a personal 
computer equipped with a monitor and an input device such as 
a keyboard and a pointing device . Here, a content user is a movie 
theater manager or a television broadcasting station. 

The content-user terminal 30 is capable of communicating 

20 with the content providing server 10 through the network 40 
and controlling a projector 32 installed in a movie theater 
31 . The computer of the content-user terminal 30 receives movie 
data from the content providing server 10 through the network 
40 and instructs the projector 32 to project the movie on a 

25 screen 33. 

User information registration 
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A content user who has already been registered in the 
content delivery system uses the content-user terminal 30 to 
accesses the content providing server 10 through the network 
40. The content providing server 10 performs validation and 
5 authentication of the visitor by checking user ID and password 
entered by the content user operating the input device of the 
content-user terminal 30. After having been successfully 
authenticated, the content user is permitted to request user 
information registration or update. 

10 Referring to Fig. 2, when having received a request for 

user information registration or update (YES in step S101) , 
the content providing sever 10 sends a user registration form 
back to the content-user terminal 30 (step S102) and waits for 
a response (step S103) . In the case of the content user having 

15 already registered user information, the user registration form 
filled with registered information is sent to the content-user 
terminal 30. 

At the content-user terminal 30, the user registration 
form is displayed on the monitor. The content user uses the 

20 keyboard to enter or update necessary information such as the 
type and usage of the projector 32 used in the movie theater 
31 into the user registration form and sends it back to the 
content providing server 10 . When having received the response 
from the content-user terminal 30 (YES in step SI 03 ) , the content 

25 providing server 10 registers the received user information 
into the management database 101 or updates the registered user 
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information (step S104). 

As shown in Fig. 3A, the user registration form contains 
the name of movie theater 61 and the user information 62. The 
user information 62 includes information of equipment of 
5 the movie theater 31 and the usage environment thereof. For 
example, the user information 62 includes: 

• Screen information including material, color, size, and 
shape, 

• Projector information including maker, type, lot, and filter 
10 type, and 

• Sound information including acoustics, reverberation time, 
the number of channels, and surround system. 

As described before , the user information 62 is necessary 
to determine the most suitable format of movie content for 
15 the movie theater 31 . The user information 62 may include input 
items for adjusting color characteristics such as white or 
brightness . 

The projector and sound information are used to identify 
the file format of movie content suitable for the movie theater 

20 31. The screen information is used to identify an optimum 
brightness and sound quality. In the case where a relatively 
poor sound system is installed in a movie theater, it may be 
preferable to select a format allowing a small amount of movie 
data with not high audio quality. Accordingly, by adjusting 

25 the above items regarding the file format, brightness and sound 
quality, the optimum condition can be obtained for 
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the movie-screening environment. 

As shown in Fig. 3B, the management database 101 contains 
a first memory for storing user information 101a as described 
above for each user ID, a second memory for storing format 
5 conversion information 101b containing a plurality of format 
conversion programs PI, P2, ... , and a third memory for storing 
a selected program setting table 101c. The format conversion 
programs PI, P2, ... are each prepared for different equipment 
environments El, E2, ... , each of which can be identified depending 

10 on the projector information, the sound information and, 

if necessary, screen information . The selected program setting 
table 101c will be shown in Fig. 5. 
Format conversion program setting 

When user information has been registered (or updated) , 

15 the format conversion program setting process is performed based 
on the registered user information to select an optimum one 
of the format conversion programs stored in the management 
database 101. 

Referring to Fig . 4 , when the user information of a content 
20 user has been registered, the processor 104 of the content 
providing server 10 reads the registered user information from 
the management database 101 ( step S201 ) . Based on the pro j ector 
information and the sound information of the user information, 
the processor 104 identifies an equipment environment of the 
25 content user to select a corresponding format conversion program 
(step S202) . The selected format conversion program is stored 
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with corresponding to the user ID in the selected program setting 
table 101c of the management database 101 (step S203) . More 
specifically, the selected program setting table lOlcis updated 
so as to associate the selected format conversion program with 
5 the content user. In this manner, optimum format conversion 
programs each corresponding to content users are selected and 
stored in the selected program setting table 101c of 
the management database 101 as shown in Fig. 5. 

In Fig. 5, the selected program setting table 101c contains 

10 correspondences between format conversion programs and 

delivery destinations (content users) . For example, the 
address of a content user A is associated with a format conversion 
program X. Therefore, when a user ID is given, a format 
conversion program most suitable for equipment environment of 

15 that user can be identified. 
Content providing 

Hereinafter, a content providing operation of the content 
providing server will be described with reference to Fig. 6. 
First, an authorized content user operates the 

20 content-user terminal 30 to send a request for delivery of a 
certain movie to the content-owner terminal 20. When the 
delivery request has been received from the content-user 
terminal 30 of the authorized content user, the content-owner 
terminal 20 sends a content providing request to the content 

25 providing server 10. The content providing request contains 
the following information: the user ID and address of an 
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authorized content user; and a movie content C, which the content 
user wishes to see . The movie content C is stored in the content 
storage device 102. 

Referring to Fig. 6, when the content providing server 
5 10 has received the content providing request from the 

content-owner terminal 20 through the network 40 (YES in step 
S301), the processor 104 identifies the delivery destination 
address of the movie content C by looking at the content providing 
request (step S302). The processor 104 uses the identified 

10 delivery address to search the selected program setting table 
101c of the management database 101 to identify a corresponding 
format conversion program and load it from the management table 
101 to the format converter 103 (step S303) . 

Under the control of the processor 104, the format 

15 converter 103 reads the movie content C from the content storage 
device 102 and executes the selected format conversion program 
to convert the movie content C into the format most suitable 
for the environment of the content user (step S304). The 
format-converted movie content C is sent to the content-user 

20 terminal 30 through the network 40 (stepS305). When the content 
is transferred through the network 40, data compression and 
encryption are preferably employed so as to burden the network 
40 with fewer loads and prevent data leakage. 

Since the format-converted movie content C received from 

25 the content providing server 10 is most suitable for the movie 
theater 31 , the movie screened in the movie theater 31 can provide 
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the optimum quality of sound and picture. 

As described above, the content to be delivered from the 
content-owner terminal 20 to the content-user terminal 30 is 
converted to the format suitable for the user environment by 
5 the content providing server 10 . Therefore, the optimum content 
format is automatically provided to the user without burdening 
the content owner and the content user. In other words, the 
content owner can provide its own content to a plurality of 
content users without the need of converting the content to 

10 different formats each meeting the user environments or 

preparing a plurality of contents each having the different 
formats. By just registering user information into only the 
content providing server 10, the content user can obtain various 
content delivery services with most suitable format for the 

15 user's environment. There is no need of registering its own 
user information into each of the content owners. 

In this embodiment, the content is stored in the content 
storage device 102 of the content providing server 10. 
Therefore, the content can be stored in the content providing 

20 server 10 before delivery. By the user directly requesting 
the content providing server 10, the content providing server 
10 can provide the format-converted content to the user in 
response to the content delivery request. In this case, the 
content owner does not need to hold the content or carry the 

25 content data on the content providing request to be sent to 
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the content providing server 10. 

As another example of the present embodiment, the content 
data included in the content providing request can be converted 
in format and then sent to the user without storage in the content 
5 providing server 10. In this case, the content storage device 
102 can be removed from the content providing server 10. 

The content user is not limited to a movie theater manager 
or television broadcast station. An ordinary personal user may- 
use the content delivery system. In the case of personal users, 
10 a personal computer or a mobile telephone and the display 

thereof may correspond to the content-user terminal 30, the 
projector 32 and the screen 33 . Therefore, the type of a personal 
computer or a mobile telephone may be used as its user 
information . 

15 In the case of a plurality of content owners each having 

different contents, the different contents preferably have the 
same format, which allows a simple operation of the content 
providing server 10. If the different contents have different 
formats, it is preferable that contents provided by each owner 

20 have the same format. In this case, it is necessary to provide 
the content providing server 10 with a function of identifying 
the format of contents received from each owner. 

In the above-described embodiment, the format-converted 
content may be delivered as a single unit from the content 

25 providing server 10 to the content-user terminal 30 through 
the network 40. In this case, the format-converted content 
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is stored in the content-user terminal 30 and may be screened 
repeatedly in the movie theater 31 . Alternatively, a well-known 
streaming technology may be used to send the format-converted 
content to the content-user terminal 30 through the network 
40. In this case, the content-user terminal 30 controls the 
projector 32 to replay the received content while receiving 
the content from the content providing server 10. 

Any billing system may be employed. For example, the 
content providing server 10 bills the content user for the 
content delivery service and instructs a banking institution 
to transfer a use charge from an account of the content user 
to an account of the content owner. 

The user information or content data may be written into 
a recording medium such as DVD and the recording medium may 
be sent by mail. It is possible to make paper-based transfer 
of user information. 



